Activators of protein kinase A stimulate apical but not basolateral transport in epithelial Madin-Darby canine kidney cells.
In polarized Madin-Darby canine kidney cells the newly synthesized plasma membrane proteins, on the exocytic pathway, are sorted in the trans-Golgi network (TGN) and delivered directly to the apical or basolateral surface. Forskolin, isobutylmethylxanthine, and dibutyryl cAMP, all known to activate protein kinase A, stimulated transport of influenza hemagglutinin (HA) from the TGN to the apical surface. The same reagents, however, did not affect the transport of HA from the endoplasmic reticulum to the Goli complex nor did they affect transport of vesicular stomatitis virus G protein from the TGN to the basolateral surface. The addition of staurosporin, a general protein kinase inhibitor, did not affect the transport of HA in nontreated cells but blocked the stimulation caused by the above reagents. Apical transport of HA was also stimulated by phorbol ester, an activator of protein kinase C. Activation of apical transport by phorbol ester as well as aluminum fluoride (Pimplikar, S. W., and Simons, K. (1993) Nature 362, 456-458) was also negated by staurosporin. These results show that in polarized Madin-Darby canine kidney cells, protein kinase A and protein kinase C selectively stimulate the apical transport.